aeruginosa (17) , and despite its original designation as a Pseudomonas-specific enzyme (7) , it occurs in members of the family Enterobacteriaceae as well (18) . It is also of interest because of its ready hydrolysis of carbenicillin (16) .
The PSE-1 ,B-lactamase gene from Tn1403 (14) of plasmid RPL11 has been cloned on a 3.3-kb BamHI fragment in pACYC184, yielding plasmid pMON810 (15) . A DNA fragment containing the PSE-1 gene from pMON810 hybridized under conditions of high stringency with cloned genes for PSE-4 or CARB-3 3-lactamases, two less common carbenicillin-hydrolyzing enzymes also found in P. aeruginosa (11, 15) . The sequences of PSE-4 (3) and CARB-3 (13) have recently been analyzed and shown to differ by only two amino acids. We have determined the nucleotide sequence of the PSE-1 gene.
In Turku, restriction fragments within a 0.7-kb HincII segment of pMON810 were subcloned into single-stranded phage M13mpl8 for sequencing. In Boston, double-stranded plasmid DNA was used. The BamHI fragment from pMON810 was recloned into the BamHI site of pBC SK (Stratagene, La Jolla, Calif.), a phagemid carrying the chloramphenicol acetyltransferase gene Figure 2 shows the protein of 304 amino acids that would be produced if the first site were used. This coding sequence for PSE-1 was identical to one for PSE-4 (3) except for a C-G--A-T change at nucleotide 942 in Fig. 2 (3) . Downstream from the PSE-1 gene is'a sequence common to PSE-4 and CARB-3 with the potential secondary structure as shown in Fig. 2 .
The deduced amino acid sequence of PSE-1 indicated that it belongs among class A 1-lactamases. If the PSE-1 residues designated ABL30 to ABL285 according to the common numbering scheme for class A P-lactamases (1) 14 of 64 (21.9%) residues identical to those of OXA-1, and 11 of 52 (21.2%) residues identical to those of PSE-2. An alignment of PSE-1, TEM-1 (2), PSE-3 (4), and PSE-2 (10) plus PC1 (8, 9) with known secondary structural features indicated is shown in Fig. 3 . The amino acids that vary between PSE-1, PSE-4, and CARB-3 correspond to sites in the PC1 structure that are not directly involved in the active site depression (8) . The question of which attributes of the PSE group promote carbenicillin hydrolysis deserves additional study. There are 15 amino acids common to PSE-1 and PSE-3 that are absent from PC1 and TEM-1, including four that are unique to PSE-1, PSE-2, PSE-3, PSE-4, and CARB-3, located in or near the ,B4 strand close to the active site in the tertiary structure of PC1, and hence are prime candidates for further evaluation.
Nucleotide sequence accession number. The PSE-1 gene sequence analyzed in this study has been deposited in GenBank with accession no. M69058. (8) , and boxes I to VII common to active-site serine proteins interacting with penicillin (12) 
